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Introduction: Topographic evidence for the exis-
tence of an early 800 km diameter multi-ringed impact
structure (Fig. 1), and evidence for fluvial and lacus-
trine environments in Meridiani Planum [1] suggests a
connection with the origin of the hematite deposits [2]
present in the region.
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Fig. 1 Color coded MOLA topog
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raphy showing con-
centric circular features in Meridiani Planum consis-
tent with the presence of an 800 km diam. multi-ringed
impact structure. The location of the MER landing site
inside a 150 km diam. crater is also shown.

Discussion: Evidence for concentric circular struc-
tures in Meridiani Planum are seen in topographic data
and stacked radial profiles from the MOLA experiment
(Figs. 1, 2). This evidence includes a central basin, a
200 m high raised ring at a radius of 200 km (400 km
diam.), and an annular trough at a maximum radius of
about 400 km (800 km diam.). The western edge of
the annular trough is missing, probably due to later
erosion. The structure is very similar in size to the
Cassini structure, which has a 400 km diam. rim and
an 800 km diam. annular trough. Neither structure
exhibits a gravity or magnetic anomaly.

In addition to the presence of hematite in the struc-
ture, Edgett [3] searched 116 MOC images in of cra-
ters throughout western Arabia Terra for the occur-

rence of dark mesa-forming units. The six occurrences
of the dark mesa-forming units all appear to be located
within the 800 km diameter feature, supporting the
importance of this structure. These dark units are em-
placed on previously eroded lighter material [4].
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Fig. 2 Stacked radial profiles from the 40° azimuth to
the 210° azimuth. Profiles are ten degree averages of
one degree profiles. The data show the central basin,
the ring crest at a radius of 200 km, the annular basin
at 400 km, and a range of mostly higher elevations
outside the structure beyond a radius of 400 km.

The overall relief of the structure is very small
(<500m) and the low areas in the structure make up a
series of basins. We have used topographic data and
MOC and THEMIS images to show that the southern
boundary of the hematite area (near the area containing
the strongest hematite signature) was the site of a chain
of paleo-lakes (Fig. 3). The MER Meridiani Planum
landing site is on the northern buried rim of a 150 km
diameter crater, which contained a paleo-lake in the
southern portion based on MOC and THEMIS images.
Our mapping shows that the paleo-lakes were fed by
an extensive channel system covering 580,000 km?,
the size of Texas, originating near the Schiaparelli
basin.

The presence of water in the basins in the recent
past is suggested by MOC imaging and epithermal
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neutron data from Mars Odyssey (Fig. 4). The neutron
data suggest the presence of an H,O-equivalent hydro-
gen content in the Sinus Meridiani area of 3.5 £ 0.5
wt% bound water in clays, and/or oxyhydroxides, and
buried beneath a 15-20 c¢m thick hydrogen-poor layer,
assuming the Viking 1 soil has approximately 1 wt%
water [5].

The discovery of the 800 km diameter structure
provides a link between the Meridiani and Aram basin
(500 km diameter) occurrences of hematite. Both de-
posits share the combination of location on an elevated
region within a large impact feature combined with a
long history of fluvial and lacustrine activity.
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Fig. 3 Study area in Meridani Planum. MOLA to-
pography map (Latitude 7 N to 5.6 S, Longitude 351.1
E to 5.5 E) showing the regional setting of the hema-
tite-rich surface deposit labeled with areas and basin
barriers [1]. The inset shows the drainage areas feed-
ing the southern basins. The prominent crater on the
top right side of the inset is Schiaparelli.
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The connection between the impact structures and
the origin of the hematite could involve precipitation
from hydrothermal fluids associated with the heat from
the impact, either in lakes (e.g. like banded iron forma-
tion), or directly in the observed layered deposits.
Alternatively, the hematite could imply an iron en-
richment process associated with the impact followed
by aqueous processes that enhance or create the ob-
served surficial hematite signature [e.g. 6]. Supporting
the role of water is the presence of the strongest hema-
tite signature in Meridiani (Fig. 3) on the topographic
ridge that makes up the edge of the eastern basin at an

elevation of —1350 m. to —1450 m, just above the cur-
rent elevation of barrier A at about —1450 m.
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Fig. 4 Epithermal neutron data (2 degree bins) for the
hematite locality with basins outlined in red and the
800 km diameter structure in white, with latitude and
longitude shown. A decreased epithermal neutron flux
indicated by the blue color is thought to be due to the
presence of hydrogen, possibly in the form of 3.5 + 0.5
wt% bound water [5].

These results also bear on the origin of the hematite
at the MER landing site in a 150 km diameter crater
(Figs. 1, 3), where the hematite is on top of layered
material filling the crater. If the 150 km crater is older
than the 800 km structure, the hematite could represent
the top of an impact melt deposit. This would be con-
sistent with the similar thin mantling nature of the
hematite-bearing material throughout it’s distribution.
If the 150 km crater is younger, the hematite-bearing
material may have been transported to the 150 km di-
ameter crater location by fluvial processes.
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